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DoD Funds Provide 
Timely Stimulus for 
US GaAs Producers 
Jo Ann McDonald, US Correspondent 
Following the success of the ARPA's $577M MIMIC Program, US defense 
funding currently provided under Title III of the Defense Production Act 
intends to ensure that the three remaining US producers of semi-insulating 
(SI) GaAs material become sustainable, world class domestic suppliers 
capable of supporting long term defense system requirements. 
to leverage the government funds with 
over $10M of the contractors' own 
investments to increase production 
capacity, quality of material, and 
customer base. Each contract con- 
sists of two 24 month phases. The 
underlying concept of the program, 
however, is not to actually act on the 
purchase commitments, but for the 
US government to serve as a catalyst 
in incentivizing domestic companies 
to improve their military product 
while strengthening their competitive 
position. 
Title III is a unique government 
M/A-Com production ~[' 100 mm diameter 
SI-GaAs substrates. 
M/A-Com, 3-5-8 CI growth system. 
A nnounced last spring, the 
$31.43M funding program 
is in the form of US DoD 
purchases and purchase commitments 
to three companies: M-A/COM 
(Lowell, MA), $12.46M, Litton Air- 
tron (Morris Plains, N J), $10.09M, 
and AXT (Dublin, CA), $8.88M. 
Subcontractors on the project are 
the major North American epi and 
implant houses, which include: 
Raytheon, QED, Kopin, Motorola, 
Spire, Cray Computer, Rockwell, and 
TRW. 
The incentive contracts are designed 
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funding tool in that it addresses the 
"capacity expansion component" of 
the defense department's overall plan 
for cultivating and maintaining de- 
fense-critical dvanced material devel- 
opment and availability. In 1992, 
DoD identified GaAs as a critical 
material in jeopardy of losing further 
US and Canadian suppliers following 
the dramatic supplier shake-out. 
Looking back and analysing the 
history of GaAs development and 
use, Jeff Smith of the Title III 
Program Office says, "some of the 
companies may have jumped the gun 
a little, such as the former Cominco 
(now rolled into Johnson Matthey 
Electronics) and Spectrum." Cominco 
and Spectrum were two of the 
merchant suppliers who bailed out 
of the GaAs business in the early 
1990s. "We lost US suppliers because 
the market obviously didn't grow as 
projected in the "80s. But coming now 
with this Title II1 initiative, the 
remaining US companies probably 
have a better chance at succeeding 
because we've caught he market at an 
important transition period." 
Risky business 
Without the aid of these incentive 
contracts, there's no telling how much 
longer the three remaining companies 
might have been able to hold on. The 
Japanese suppliers, which number 
about 10, have progressively taken 
over the market, with Sumitomo and 
Hitachi Cable clearly the current 
leaders (see chart page 30). At the 
point of enjoying a 24% market share 
in 1991, the major European supplier, 
Wacker, passed its GaAs technology 
to Freiberger Elektronik Werkstoffe 
in the former East Germany. Swe- 
den's Outokumpu Semitronic, a reci- 
pient of some of the ex-Spectrum 
technology, recently announced its 
exit from the field. UK-based MCP 
Wafer Technology recently under- 
took a management buy-out and 
looks set to continue but its principal 
interests lie with optoelectronic mate- 
rials. Ironically, the company has its 
origins in Cambridge Instruments, the 
company which provided the world 
with much of the key growth technol- 
ogy for SI GaAs as a commercial 
substrate. In addition, M-A/COM 
one of tile world's first suppliers of 
undoped semi-insulating material in 
1981, originally supplied Japanese 
companies with material, their big- 
gest customer being Toshiba. 
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With such a shaky overall market 
history, lending institutions and/or 
upper management required signifi- 
cant assurances for their continued 
support. Title III GaAs funds are 
earmarked for just that situation. The 
Title III program offers these three 
companies a significant opportunity 
to more quickly improve their con- 
sistency of quality. With any material 
(even silicon), there will always be 
improvements needed in quality, 
yields, and cleanliness. Marketing 
issues are being addressed as well. 
Much of what each company is in the 
midst of doing, or plans to do, is 
proprietary information, but the fol- 
lowing provides their individual, over- 
all thrusts. 
Phase h quality 
improvement, world 
class status 
With or without the aid of Title Ill, 
the American producers are finally 
getting beyond the long-standing 
complaint hat the US material isn't 
as good as that from the Asian and 
European suppliers. "There's a new- 
found respect for our domestic pro- 
M/A-Corn's SG 15/25 growth system with 150 mm diameter crystal. 
M/A-Com wafer inspection. 
ducers, and some of the people are 
coming back to the US suppliers," 
says Wright's Jeff Smith. "As device 
manufacturers switch to 4-inch wafers 
and take a second look, they'll see 
that American products have clearly 
closed the perceived quality gap, and 
in some key aspects now lead the 
world." 
The effort in Phase I
is multi-faceted, ad- 
dressing both business 
development and tech- 
nical issues. Business 
development tasks fo- 
cus on the creation of 
long term business 
and marketing plans 
with the goal of be- 
coming economically 
v iab le  product ion  
firms. An additional 
goal is increased tech- 
nical customer sup- 
port. Technical tasks 
are targeted primarily 
at improving process 
yields and reducing 
costs. Each contractor 
was given the flexibil- 
ity to focus their ef- 
forts on processes that 
needed the most atten- 
tion, consistent with 
their company's un- 
ique technical  ap- 
p roach  to GaAs  
product ion.  During 
this first 24-month 
period, each contrac- 
tor will demonstrate 
their ability to: 
1. achieve 800 000 sq. ins of 
production capacity and, 
2. to produce quality 150 mm 
wafers. 
During Phase I, the contractors will 
work closely with their defense custo- 
mers to assure the products are 
qualified to satisfy all of their custo- 
mers' technical requirements. To help 
accomplish this diversity, they will be 
working with up to two epitaxial and 
two ion implant foundries. The 
purpose is not only to support new 
customers, but also to resolve techni- 
cal challenges unique to current and 
former customers resulting in a 
strengthening of relationships with 
their customers. The qualification 
requirement in the GaAs wafer pro- 
ject also encourages and supports 
improvements in the contractors' 
relationships with key domestic users 
of SI GaAs. According to Jeff Smith, 
in underscoring the importance of 
providing that "second look" oppor- 
tunity mentioned above, "the user 
community needs to become more 
aware of  the real progress and 
improvements  that  have been 
achieved by our domestic crystal 
growers." 
Phase Ih purchase 
commitments and proof 
of viability 
After successfully completing all 
Phase I requirements, the project will 
enter Phase II, which consists of two 
one-year purchase commitments in 
which the government has agreed to 
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purchase up to 100 ksi of 
GaAs wafers. Each contrac- 
tor must achieve minimum 
sales before the purchase 
commitment takes effect, 
and the contractor is re- 
quired to pursue active mar- 
keting efforts for its wafer 
production. This benefits 
both the contractor and the 
government.  Their active 
marketing helps establish 
them as viable domestic sup- 
pliers to defense programs, 
plus sales of the wafers help 
to directly reduce the amount 
of product the government 
might purchase. The Title III 
project participants antici- 
pate that the government 
will NOT be required to take 
possession of any GaAs ma- 
terial under the contracts. 
Increased competitiveness, 
sales growth, and aggressive 
technical marketing should enable the 
contractors to sell sufficient material 
to fully liquidate the government's 
purchase obligations. All contract 
funds not expended for this purpose 
will then be returned to the DPA 
Fund for use in future projects. 
Jeff Smith further explains the 
nature of the purchase commitment 
approach. "The strategy that we have 
used on this contract was to structure 
a purchase commitment hat we 
thought was an achievable quantity, 
based on assessments made at the 
beginning of any of our programs of 
where the defense market was going. 
In essence, it would serve as a safety 
net that would allow companies to 
recognize that a guaranteed market 
existed that would allow them to 
either internally, or through arrange- 
ments with financial institutions, 
obtain the necessary capital to scale 
up, address ome of their production 
problems or production opportu- 
nities, or invest in new manufactur- 
ing process technology opportunities. 
It allows them to make that invest- 
ment privately, but with the guaran- 
teed government  market  which 
stipulates that, if the market DID 
NOT expand to the degree projected, 
we'd stand behind the commitment. 
The intent of our program is to be a 
stimulus and not a subsidy, thus the 
insurance policy analogy best fits this 
type funding program." As John 
Blevins, program manager for the 
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project adds, "our ultimate goal is to 
have viable domestic ompanies." The 
term "domestic" is defined as the 
North American industrial base, 
which includes Canada as well as the 
United States. 
Criteria for selection 
GaAs was identified and selected as a 
candidate for application of Title III 
because of the critical role GaAs plays 
and will continue to play in the 
national defense of the U.S. The 
continuing decline in the number of 
domestic producers of this key mate- 
rial with the resultant reduction in 
capacity was the principal rationale 
behind the selection. 
GaAs has appeared on virtually 
every short list of critical technolo- 
gies identified by the DoD over the 
past decade. Defense applications 
include radar,  communicat ions ,  
smart munitions, and electronic war- 
fare programs. The success of the 
DoD's Advanced Research Projects 
Agency (ARPA) Microwave and 
Millimeter wave Integrated Circuit 
(MIMIC) program has had an incal- 
culable impact on the acceptance and 
insertion of GaAs technologies into 
both military and commercial pro- 
ducts alike. Identified brassboards 
and insertion projections provided in 
the MIMIC Phase II proposals sup- 
ported the need to focus the Title III 
project specifically on semi-insulating 
GaAs material. Tri-service support 
has been very strong for 
Title IlI GaAs since its first 
identification in late 1990. 
In fact, representatives of all 
three of the services, in 
addition to the National 
Institute of Standards and 
Technology (NIST) and 
ARPA, continue to provide 
valuable guidance and sup- 
port as members of the Title 
III GaAs Users Advisory 
Group. The project's tech- 
nical sponsors, Laura Rea 
of the Material Directorate 
of Wright Laboratory, and 
David Weyburne of the Air 
Force's Rome Lab, have 
provided instrumental lea- 
dership to shaping the ef- 
fort. 
"The Title lII Program 
offers us in DoD labora- 
tories a chance to identify 
candidate technologies in- 
volving strategic materials, like 
GaAs, which need expanded indus- 
trial capacity. Wright Laboratory is 
also exploring the possibilities for 
future Title III Programs supporting 
InP and SiC materials technology," 
says Laura Rea. 
The commercial sector has also 
played an important role in designing 
and fashioning the objectives of the 
GaAs Wafer project. GaAs technol- 
ogy is indisputably one of the most 
high-profile of dual use applications. 
Many wireless electronic products 
have only recently been made possi- 
ble through the application of GaAs 
technology. The inclusion of the 
150 mm wafer effort in the Title III 
GaAs project was motivated by the 
importance placed on the future 
availability of this size wafer material 
by key commercial foundries during a 
number of site visits and a well- 
attended bidders' conference. Input 
was gathered from a large number of 
interested parties and industry parti- 
cipants including: Raytheon, TRW, 
Texas Instruments, Motorola, Tri- 
Quint, Vitesse Semiconductor, GE 
Company, Hughes, Rockwell Inter- 
national, QED, and Spire Corpora- 
tion. 
Title HI telephone contacts 
John Blevins." [1] 513 255-3701 
Laura Rea. [1] 513 255-4474 
David Weyburne: [1] 617 377-4015 
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